Background: The aim of this study is to evaluate whether the proportion of 12 to 18-year-old adolescents perceiving themselves to be overweight has increased from the late 1970s to the late 1990s, and to evaluate how self-reported weight is associated with weight concern in the different age groups among girls and boys, and how this association has changed over time. Material: A nationally representative sample of 26,700 girls and 23,346 boys, aged 12-18 years, who responded to the postal survey study Adolescent Health and Lifestyle Survey in 1979-1999. Methods: Self-reported information about weight, height and satisfaction with one's own weight. Results: Girls reported more concerns of being overweight than boys. The proportion of those perceiving themselves as being overweight decreased over time both among overweight and among normal weight adolescents. Conclusion: Even if the adolescent population has gained weight, they are less concerned at being overweight than earlier. It seems that adolescents compare themselves rather to the peers close to them than to ideal models provided by culture at large.
Increasi ng trends in overweight and obesity among children and adolescents have been observed, for example, in Australia, in the USA and Canada, and in Europe. [1] [2] [3] [4] [5] [6] [7] [8] [9] In Finland, a marked, nearly linear increase in overweight and obesity was recently observed among 12, 14, 16 and 18-year-old adolescents from 1977 to 1999, measured by the age-and sex-specific 85 th and 95 th percentile cut-off points of the BMI, respectively, in the nationally representative data. The changes concentrated at the upper ends of the BMI distribution, while hardly any change was seen at the lower end. 10 While the population actually has gained weight, cultural idealization and overvaluation of thinness, especially among women, has increased since the early 1960s in Western societies. [11] [12] [13] [14] Many, females particularly, feel dissatisfied with their bodies and perceive themselves as being too fat regardless of whether they actually are overweight or not. In late adolescence and early adulthood the perception of being overweight is far more common than actually being overweight. Among girls up to 60% of normal weight subjects perceive themselves as being overweight in both Western and Oriental cultures. [15] [16] [17] Of middle adolescent girls about 25% to 40% feel they are too fat and report dieting. [18] [19] [20] [21] [22] Being dissatisfied with weight and wishing to be thinner is even more common. 23 Weight concerns increase from early to late adolescence, among 11-12-year-old girls, some 15% have been reported to have significant weight and shape concerns and feel they are fat. 23, 24 Edlund 25 also reported that among 7-year-old girls, 28% wished to be thinner and a fifth of the girls had tried to lose weight. Among males, concerns about being fat and dieting are much less common across adolescence. The typical gender difference has been noted among 9-year-old children 26 and it increases with age. 27 Remarkable weight and shape concerns are a characteristic of eating disturbances, 28 although not alone diagnostic to them. Dieting is associated with perceived rather than actual overweight. 19 Dieting is a risk factor for eating disorders. 29, 30 A model of the development of anorexia nervosa, showing a pathway from weight concern to dieting to starvation has been presented, 31 even though supervised dieting as a treatment for clinical obesity does not increase the risk of eating disorders. 32 The prevalence of anorexia nervosa is about 1% among girls aged 15-19, which is the most important risk group for the disorder. 33 The prevalence of bulimia nervosa is about 1%, with a peak of 2-4% among white Western females aged 19-24. 34,35 The female:male ratio in eating disorders is about 10:1. Many authors have suggested that the prevalence of eating disturbances is increasing, especially among females in their middle and late adolescence, but evidence of the increase is not fully convincing. 33, 34 While the idealization of thinness has increased over past decades and adolescents have actually at the same time EUROPEAN JOURNAL OF PUBLIC HEALTH 2003; 13: 4- become heavier, it is expected that body dissatisfaction, and especially perception of being overweight, has increased. Given that the onset of puberty also arises earlier, 36 weight concern is expected to have increased in all the younger age groups, since puberty brings about factual increases in body weight and an increased interest in comparing oneself to others. 37 Earlier puberty is associated with disturbed body image. 37 The aim of this study is to evaluate whether the perception of one's weight, especially perceived overweight, has changed among adolescents over the last 20 years. More precisely:
Has the proportion of 12-18-year-old adolescents perceiving themselves to be overweight increased from the late 1970s to the late 1990s? How is the self-reported weight associated with weight concern in the different age groups among girls and boys and how has this association changed over time?
MATERIALS AND METHODS
The data were collected as a part of a nation-wide monitoring system of adolescent health and health behaviours, the Adolescent Health and Lifestyle Survey (AHLS). Self-administered questionnaires were mailed to nationally representative samples of 12-, 14-, 16-and 18-year-olds with two re-enquiries to non-respondents. The samples were obtained from the Population Register Centre and were based on particular dates of birth mainly in July but in some years also in August and June, so that all Finns born on the sample days were included. The mean ages of respondents were 12.6, 14.6, 16.6 and 18.6 years. Data were collected in February every second year beginning in 1977. The timing of the study, sampling, and data collection methods were similar throughout the study period. The present study uses data from all surveys except 1977, 1981, 1989 and 1995, when perceived weight was not included in the questionnaire. The number of respondents ranged from 3,353 in 1985 to 8,390 in 1997 (table 1) . The overall response rate declined from 86% in 1979 to 76% in 1999. Girls' response rate was higher than 80% in all the age groups throughout the study period. Boys' response rate decreased from 83% in 1979 to 67% in 1997, but rose again to 69% in 1999.
Among 18-year-old boys the decrease was larger than in the younger age groups.
To assess perceived weight, the adolescents were asked whether they perceived themselves as much overweight, somewhat overweight, normal, somewhat underweight, or much underweight. Height was elicited in centimetres and weight in kilograms, as self-report. The total number of study subjects was 51 892. Of these, 1583 (3.1%) were excluded because of missing data on weight and height. Further exclusion was necessitated by failing to report perceived weight. Of those who had reported weight and height data, 26,700 girls (99.6%) and 
Statistical analyses
All analyses were performed separately for girls and boys, and most analyses also separately for the age groups. Direct age-standardization was used for graphical presentation of the trends in perceived weight in the total material over time. Sex-and age-specific trends of perceived overweight are presented for adolescents who actually are overweight and for normal weight adolescents separately. For actually underweight adolescents, sex-and agespecific trends of perceived underweight are presented. In these analyses weight perception was used as categorized to perceived overweight, perceived normal weight and perceived underweight. The statistical significance of the trends presented was tested by the Cochran-Armitage trend test and the statistical significance of the results from the repeatability study by Cohen's kappa coefficient (StatXact 4 for Windows). A two-sided p-value <0.05 was considered as statistically significant.
Repeatability study
In 1993 and 1997 the repeatability of the self-reported data was studied. Subsamples were selected from the original subject series by systematic sampling (every fifth person, randomizing the first one). In 1993, 16-year-olds (N=236), and in 1997, 14-year-olds (N=215) were studied. The same questionnaire was sent to the respondents of the questionnaire proper 4 weeks after they had returned the former. 
RESULTS
In the whole data set, 34% of the girls and 17% of the boys perceived themselves overweight (table 2) , whereas 9% of the girls and 18% of the boys perceived themselves underweight. The effect of age on perceived weight was different between genders. In girls the percentage of those perceiving themselves as somewhat overweight increased markedly with age, while the proportion of those perceiving themselves as somewhat underweight rather decreased with age. In boys, the proportion of those perceiving themselves as overweight decreased somewhat with age, while the percentage of those perceiving themselves as underweight increased markedly with age. The proportion of those perceiving themselves as normal decreased in both genders with age. Among girls there was a slight decrease over time in the proportion of those perceiving themselves as overweight, and a slight increase in the proportion of those who perceived themselves as underweight (perceived overweight vs. no perceived overweight p<0.001; perceived underweight vs. no perceived underweight p<0.001). Among boys, the proportions of those perceiving themselves as overweight, normal weight and underweight remained stable over the study years (perceived overweight vs. no perceived overweight p=0.108; perceived underweight vs. no perceived underweight p=0.074) (figure 1). Trends in perceived weight were studied separately in girls and boys in BMI classes of overweight (85 th percentile), normal weight (between 15 th and 85 th percentile), and underweight (15 th percentile). Among girls who were overweight, 79% to 90% (according to age) perceived themselves as being overweight. Perceived overweight was more common among older girls. Over the study period, the proportion of those perceiving themselves as overweight decreased in all age groups (table 3) . Among overweight boys the proportion of those perceiving themselves as overweight varied between 73% to 58% depending on age, and perceived overweight was more common among younger boys. Over the study period, the proportion of those perceiving themselves as overweight decreased in all age groups (table 3) . In the confirmatory analyses using Cole's criteria for overweight the results were similar as when using the cut-off points for BMI derived from our data. Only among 16-year-old girls the trend was not statistically significant (data not shown). Among normal weight girls, 20% to 34%, depending on age, perceived themselves as being overweight, older girls more frequently. Over the study period, the proportion of those perceiving themselves as overweight decreased (table 4) . Of boys who were of normal weight, the proportion of those perceiving themselves as overweight varied between 8% to 13% depending on age. No systematic differences by age were observed. Over the study period, the proportion of those perceiving themselves as overweight decreased among 12, 14 and 18-yearolds (table 4) . The same decreasing trends in perceived overweight were similarly seen among adolescents not overweight according to Cole's criteria (data not shown). Among underweight adolescents, the number of those perceiving themselves as overweight was so small that conclusions on trends by age or over time cannot be drawn. Among underweight girls, 33% to 39% perceived themselves as being underweight. Perception of being underweight among girls who actually were underweight increased over the study period (table 5) . Among boys, the proportion of those perceiving themselves as being underweight was 37% to 62%, depending on age. Perceived underweight was more common among older boys. No time trend in perceived underweight was detected except among the 16-year-olds. In this age group the underweight boys' perception of being underweight increased (table 5) . 1999 1997 1993 1991 1987 1985 1983 1979 Year Figure 1 Age-standardized distributions of perceived weight (%) for girls and boys over the period Increase in adolescents' weight concern
DISCUSSION
Over the period 1979-1999, the proportion of adolescents perceiving themselves as being overweight mainly decreased. Among girls, a decreasing trend was seen in the total group and in all age groups among normal weight and overweight subjects. Among underweight girls, perception of being underweight increased over time. Among boys, the decreasing trend of perceived overweight was seen among the overweight and among normal weight subjects in most age groups. Confirmatory analyses utilizing the somewhat higher criteria for overweight suggested for international use by Cole et al. 38 yielded similar results. These trends were surprising, given the increasing idealization of thinness in Western culture over recent decades, [11] [12] [13] and also given the decrease in age at onset of puberty 36 that could be expected to increase weight concern in younger adolescents. 37 In public debate, much concern is expressed about the idealization of thinness as a risk factor for adolescents becoming more concerned about their own weight, starting dieting and becoming increasingly prone to eating disturbances. Our results do not support this. Even if actual overweight among adolescents is increasing, 10 adolescents less frequently perceive themselves as overweight than they did earlier. Thus, adolescents seem to evaluate themselves more against their peers than against ideal models defined by culture at large. When the adolescent population gains weight, the reference for self-evaluation is heavier, and thus perceiving oneself as overweight is less likely. Support for the assumption that cultural appreciation of thinness increases a distorted perception of one's own body among adolescents would result, in particular, if increasing perceived overweight among underweight adolescents was seen over the years. However, among underweight adolescents, the realistic perception of being underweight increased. That normal weight adolescents, to a lesser extent, perceive themselves as overweight also seems a positive feature, more likely to be health promoting than health compromising. The trend that overweight adolescents in decreasing proportion perceive themselves as overweight could be problematic if it signified that actual overweight associated with a number of chronic diseases is ignored. Female adolescents are more concerned about their weight than males and perceived overweight among normal weight subjects is more common among girls. 19, 20 Female adolescents are also the main risk group for eating disorders. Therefore our finding of the decreasing trend in perceived overweight among overweight and normal weight female subjects, and the increasing perception of being underweight among those who are underweight among especially girls, is contrary to what we expected. Among boys, being heavier is likely to carry a different value than among girls. Boys may appreciate being bigger and associate it with a positive image of being stronger Table 5 Percentage of those perceiving themselves as underweight (%) among those who are underweight according to the BMI by sex, age and study year and more masculine. 39, 40 Thus, it was to be expected that weight concerns did not increase among boys over time.
Most of the research on perceived weight, dieting and eating disorders has excluded boys. Since behaviours suggestive of eating disorders may, however, also be increasing among male adolescents, 41 including boys in studies of weight concern and dieting is necessary. The percentages of adolescents who perceived themselves as overweight in our study fall within the range of previous findings. 15, 16, [18] [19] [20] [21] [22] [23] We are not aware of any other study evaluating time trends in perceived overweight in the adolescent population. The present study was conducted as sequential crosssectional surveys based on nationally representative samples of 12-18-year-olds. The data collection, sampling, and timing of the study were performed in exactly the same way each year. Samples based on consecutive or nearly consecutive birthday standardized the chronological age of the study subjects precisely. The response rate in the AHLS decreased over time. Nevertheless, response rates among girls (>80%) can be considered good in a postal survey. Among boys response rates in some years and certain age groups fell to 60%, although they generally reached more than 70%. Therefore, the data are more representative of girls than of boys. However, as studies focusing on weight concern, dieting and disturbed eating mainly exclude boys, including boys is nevertheless a strength of our study. 43 According to the Task Force, cut-off points for BMI for overweight and obesity in children were developed by Cole et al., 38 using centiles of six datasets linked to adult cut-off points. As the author's themselves discuss, this approach still provides a statistical definition for overweight, with all the advantages and disadvantages that that implies. 38 However, as the cut-off points for BMI derived from our own data were somewhat lower than those suggested by Cole et al., 38 we further studied the trends in perceived overweight among those who were overweight according to the Cole et al. criteria to ascertain that the results would not be biased by misclassification of normal weight adolescents into the overweight category. The decreasing trend in the proportion of perceived overweight among those who were overweight was similar irrespective of the criteria used to define overweight. Compared with measured anthropometric data, it seems that weight is often underreported, and that overweight adolescents underestimate their weight more often than others. Height seems to be more often overreported than underreported. [44] [45] [46] We assumed that the possible tendencies to underreport weight and overreport height remained constant over the study years. Thus, we assume that adolescents in the overweight group actually are more overweight than reported. This would only emphasize the unexpected finding that perceived overweight is decreasing in this group. On the other hand, a question arises if then underweight adolescents in this study actually are less underweight than reported. It must be noted that the above observations of tendency to underreport weight are derived from obesity studies. Seriously underweight subjects, especially anorectic patients, are more likely to overreport their weight and hide their thinness in order to avoid intervention by others. If this is true at population level, it also strengthens the finding that trends in perceived weight were opposite to expected.
CONCLUSIONS
Even if the idealization of thinness has become more prominent in Western cultures over the past 30 years, adolescents are not increasingly worried about being overweight. Among girls, perception of being overweight has actually decreased. Adolescents perceive themselves less frequently as overweight even if the proportion of those who are overweight has increased. We assume that despite the cultural values at large, adolescents evaluate themselves against their peers and not against ideal models. When the adolescent population gains weight, the reference for self-evaluation is heavier, and thus perceiving oneself as overweight is less likely.
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